• Identification marking of dentures is regulated by guidelines in several other countries.
INTRODUCTION
It is a well-documented practice to mark dentures with some means of identification. Although the rate of edentulousness is falling, 1 the wearing of dentures will continue for a consider able time. 2 There are several recognised benefi ts to identifi ca tion marking of dentures. Principally, these can be considered as identification of the wearer or conversely, identifi cation of the dentures themselves. The former would include identifi ca tion of the wearer post mortem, including forensic crime scene analysis. The latter would include separation of the wearer's dentures from those of other individuals. This is particularly applicable for subjects in a residential or institutional care environment. Furthermore, denture identification would ena ble the separation of several sets of dentures belonging to the same individual according to time of construction. This would be helpful in both primary and secondary care clinical set tings. Weissenstein first proposed that dentures should have some form of identifiable marking in 1931. 3 To some extent, DNA analysis has made odontological post-mortem analysis superfluous. Nevertheless, inclusion of markings in removable prostheses allows rapid identification in almost all circum stances and is still mandatory practice in all branches of the UK military dental corps. 4 The ideal characteristics of denture markers were initially described by Vestermark in 1975. These criteria included: 1) specifi c marking that is capable of rapidly yielding identifi ca tion; 2) the marking process should be simple, quick and inex pensive to carry out; 3) the marking should be fi re resistant, and/or placed in the posterior aspect of the palate, where retar dation of incineration by tissue mass is maximal; 4) mark ing should not signifi cantly weaken the removable prosthesis; and 5) identification marking should have aesthetics accept able to the individual patient. Various examples of specifi c identification have been proposed, for example, the use of a national identity number containing date of birth and country of origin. 5 Such marking is mandatory for all new partial and complete removable prostheses constructed in Sweden. 6 There is a multitude of proposed methods for denture identifi cation marking. These can broadly be classified into two principal types: surface identifiers and inclusion methods. 7 Surface identifiers involve marking of the external surface of the prosthesis. Engraving of the master cast will produce embossed lettering or marking on the denture. Conversely, engraving of the fabricated prosthesis will result in counter sunk marking. 8 Carbon paper has also been utilised to colour the acrylic surface with lettering immediately prior to processing. As a temporary technique, patient details may be written on the surface of a processed denture using a 'permanent' marker pen. However, surface marking is vulnerable to accidental or delib erate removal. Indeed, to cope with long-term usage of a pros thesis combined with the adverse cleaning habits employed by many denture wearers, the application of 0.5 mm acrylic resin coverage is recommended over a surface marker. 5 Due to the potential for physical or chemical degradation of surface markers, denture identification has also been incor porated deeper within the bulk of the denture acrylic using inclusion methods. Following denture construction, a recess may be cut within the denture base, an identifying wafer or label subsequently placed, and the surface replaced and sealed with self-curing acrylic. Alternatively, an identifi er may be included in the base plate, immediately prior to packing and processing. Tracing paper, 9 polyethylene tape, 10 stainless steel 11 and micro-labelling 12, 13 have all been advocated as appropriate materials for use as included identifiers. The use of specifi c metal markers has been advocated in relation to their ability to withstand high temperatures.
14 More recently, microchips have been suggested as an alternative means of marking.
14 These have been promoted due to the benefits in automated reading of the marker and the volume of information that can be stored in such a device.
In the United States of America, the labelling of removable prostheses is regulated by legislation in 21 states. 15 Denture identification is also compulsory for removable prostheses fab ricated in Iceland and Sweden. 6 Furthermore, the American 15 and Australian Dental Associations 16 also recommend denture identification marking for newly constructed dentures. How ever, within the UK, there are no specific guidelines available in relation to civilian denture marking.
Although publications have reported the views of individuals with regard to denture marking, 12 no studies have investigated the wide held views of those dentists whose clinical practice is substantially involved with the provision of removable pros theses. Therefore, the aims of this study were to assess the atti tudes of UK prosthodontic specialists to denture identifi cation marking and to provide an insight into the quantity of den ture marking currently undertaken by the dental profession and by other healthcare workers. In order to achieve this, two groups were surveyed by postal questionnaires. These com prised prosthodontic/restorative specialists registered with the UK General Dental Council (GDC) and residential care staff responsible for overseeing the oral health of their population.
METHOD
Questionnaires were sent to a sample of GDC-registered pros thodontic specialists practising throughout the UK and carers in nursing homes within the greater Glasgow area. Follow ing initial discussion and testing of pilot questionnaires, it was decided that differing questionnaires would be issued to prosthodontic specialists and nursing home carers. Question naires would also be kept concise and primarily comprise limited option tick-boxes. However, individual comments on denture identification in general and on any favoured marking method were also recorded. Questionnaires were used to col lect information on each respondent's background, experience and relevant attitudes to denture identifi cation marking.
At the time of data collection, 374 individuals were reg istered with the UK General Dental Council as specialists in Table 2 Attitudes towards and practice of removable prosthesis marking by prosthodontic specialists
YES NO UNSURE
Is complete denture marking undertaken in your practice?
Is partial denture marking undertaken in your practice?
Is denture marking worthwhile? 81.0% (n = 94)
11.2% (n = 13)
7.6% (n = 9)
Are guidelines necessary for denture identification marking in the UK?
68.9% (n = 80) 23.5% (n = 27) 7.6% (n = 9) 6. Within your practice is complete denture marking undertaken?
7. Within your practice is partial denture marking undertaken?
8. Do you feel that denture marking is a worthwhile process?
9. Do you think that guidelines are necessary to promote denture marking within the UK?
10. Please write any comments you may have on the use of denture marking 11. How much of your time is spent on the care of institutionalised patients?
fixed and removable prosthodontics. This group comprised dentists either being registered as a monospecialist or spe cialist within restorative dentistry. Study participants were quasi-randomly recruited by selecting alternate prosthodon tists on the specialist list until 160 individuals were recruited. Questionnaire A was sent to these individuals at their given address for specialist registration, including a reply paid and addressed envelope for ease of return (Table 1) . To evaluate knowledge and attitudes of nursing staff and managers of long stay nursing homes for the elderly within the Glasgow region, telephone interviews were undertaken. Initially, a ques tionnaire was sent out to nursing homes responsible for the care of the elderly combined with a covering letter explain ing the rationale of the study. Subsequently, nursing staff (n = 58) within these care homes were contacted by telephone to determine their current practice of looking after elderly patients with removable prostheses. A record was made as to whether they made use of denture identification procedures of any form or not. Statistical analysis was carried out using the Chi square test using Minitab software (Minitab Inc, USA). Results with a p value <0.05 were considered as statistically signifi cant.
RESULTS

Specialists in prosthodontics
One hundred and nineteen of the 160 questionnaires (74%) distributed to specialists in prosthodontics were returned. Of these, three were returned incomplete and excluded from the study, thereby allowing complete data analysis of 116 ques tionnaires.
Results from questions enquiring about the quantity of denture marking undertaken by the prosthodontic specialists and their opinion as to the benefit of prosthesis marking are displayed in Table 2 . Of importance, 81% of specialists who returned the questionnaire determined that denture identifi ca tion marking was a worthwhile procedure.
The majority of surveyed prosthodontic specialists spent nil (42.1%) or only a minimal (46.5%) amount of their clinical time caring for institutionalised patients (Figure 1 ). Interest ingly, all specialists who responded to the questionnaire indi cating that a considerable amount of their time was involved in the clinical care of institutionalised patients worked within the community dental service.
The questionnaire survey incorporated responses from spe cialists working within a broad range of clinical dental prac tice environments (Figure 2) . The responses demonstrated a high prevalence of denture marking being undertaken within the community dental service and UK Armed Forces. Of the surveyed specialists based within the community dental serv ice, 88.9% carried out marking of complete dentures, signifi cantly more than the wider body of prosthodontic specialists (p = 0.035). Similarly, all of the specialists who practiced in the Armed Forces undertook complete denture marking (p = 0.05, n = 9) as displayed in Table 3 .
Of the 64 specialists who did mark complete dentures, 93.7% of those determined that it was a worthwhile procedure (p = 0.05, n = 60). Similarly, of the 47 specialists who routinely prescribed partial denture marking, 95.6% expressed the view that denture marking was a worthwhile exercise (p = 0.04, n = 45). Ninety-four prosthodontic specialists considered denture identification marking worthwhile, and of these respondents, 82.1% indicated that they would welcome the introduction of some sort of guideline for denture marking (p <0.01, n = 80). The results imply a strong association between specialists' opinion on the worth of removable prosthesis marking and the perceived need for regulatory guidelines on the practice.
Nursing care staff
Following receipt of postal questionnaires, 58 telephone inter views were undertaken to assess the knowledge and attitudes of nursing staff and managers within long stay nursing homes responsible for care of the elderly within the surrounds of Glasgow. This was devised to assess procedures in relation to a best practice statement on denture and oral care. From the telephone interviews, not one carer mentioned denture marking as a feature of the care of their patients who wore removable prostheses.
DISCUSSION
The response rate of questionnaires sent to prosthodontic spe cialists was high with 119 of the 160 (74.4%) posted question naires being completed and returned. This likely demonstrates the importance attached to denture identifi cation marking by specialists in prosthodontics. This is corroborated by the fact that 49% of prosthodontic specialists who completed and returned questionnaires took the time to write additional comments expressing their personal views related to denture marking. The majority of statements were supportive of the need to undertake an identification procedure. One specialist prosthodontist stated that 'It is absolutely essential to mark acrylic removable partial dentures and complete dentures' and another that denture marking 'should be mandatory'. Indeed, the results demonstrate that the overwhelming majority (81%) of specialist prosthodontists surveyed considered denture marking to be a worthwhile procedure. Given this substantial support, it is surprising that only 55% of surveyed special ists routinely marked complete dentures. Moreover, only 41% routinely marked partial removable prostheses. Hence, there is a discrepancy between opinion on best practice and actual clinical practice. Interestingly, those prosthodontic specialists who indicated that they devoted a considerable quantity of their clinical time to working with institutionalised patients all prescribed the marking of complete dentures. However, only 56% of special ists with little or no clinical involvement in the treatment of institutionalised patients undertook denture marking. With regard to the care of institutionalised patients, the returned questionnaires revealed some interesting comments. One spe cialist expressed the opinion that 'It should be mandatory, as a house officer I spent many happy hours trying to sort out dentures nurses had decided to clean in one big sink!'
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It is therefore of interest that a BDA key issue policy paper entitled Oral healthcare for older people: 2020 vision 17 recom mends the marking of existing dentures for easy identifi cation in residential homes. It also advises that the marking of remov able prostheses should be available, free of charge, to NHS patients. More recently, NHS Quality Improvement Scotland (NHS QIS) released the best practice statement Working with dependent older people to achieve good oral health in May 2005.
This guidance was established from evidence derived from audit, research, patient surveys and expert opinion. The docu ment aims to encourage a 'consistent and cohesive' approach to oral care of the elderly. It is primarily targeted at registered nurses that have responsibility for implementation of oral care of this population group at local level. The 'Evidence-based pro tocol for daily oral care', which forms part of the best practice statement, specifically states in the section relating to care of the edentulous patient with dentures, that nursing staff should 'ensure that dentures are marked with the person's name (eg "Identure" Denture Marking System, Geri Incorporated)'.
Given the evidence and expert opinion that institutionalised patients would particularly benefit from denture identifi ca tion, it is particularly concerning that prosthesis marking was not undertaken by any of the carers involved in the study. This is, however, in accordance with other recent studies which highlight deficiencies in healthcare professionals' knowledge of appropriate healthcare regimes for elderly patients. 18 Indeed, overall oral healthcare provision for this patient cohort was found to be suboptimal (manuscript in preparation).
It is evident that despite the opinion of prosthodontists and those dentists involved in the oral care of institutionalised elderly populations, denture identification marking is rarely, if ever, undertaken. This is in stark contrast to clinical prac tice in Sweden where a study carried out by Bengtsson et al. established that 50% of dentures in elderly people's homes in Gothenberg were marked. 19 Furthermore, the UK Alzheimer's Society advises that newly constructed removable prostheses should be permanently marked during their manufacture. 20 It is therefore apparent that the dental profession and associated professional societies need to provide clearer guidance as to the benefits and specific requirements of denture marking.
It could be argued that denture marking is only of signifi cant benefit to those in residential or nursing care to prevent the mix up of removable prostheses. Indeed, one specialist prosthodontist commented, 'I can see their value in the insti tutionalised patient but is of little relevance for the ordinary situation'. Nevertheless, with an ageing population, a healthy patient may have removable prostheses fabricated whilst able to attend a general dental practitioner but may subsequently enter institutionalised care where an identifi cation marker on their prosthesis would be beneficial. Also, if a patient owns several sets of dentures, it is often useful for both dentist and patient to match the upper and lower of a pair, or to place the sets in sequence. Of additional importance, post-mortem identification of human bodies can be undertaken using den tures. Therefore, forensic dental specialists advise identifi ca tion marking of removable prostheses. 9 Prior to the introduction of the new dental contract in Eng land and Wales, there was an additional fee for inclusion of a permanent patient identification marker in a denture on the NHS fee per item scale. Information provided from the Den tal Practice Board for England and Wales establishes that in 2004/2005, 464,918 claims were made for the provision of acrylic removable prostheses. This fi gure comprises both complete and partial prostheses. However, only 31,829 claims were lodged for the additional fee for an identifi cation marker. Therefore, only 6.8% of fabricated removable prostheses were apparently marked for identifi cation purposes. 21 There may be some important barriers to the wide-scale marking of removable prostheses. Importantly, identifi cation marking of dentures will involve the patient's consent and some patients may object to their details being marked on their denture, effectively labelling the individual. Such attitudes and concerns to denture marking were also expressed by a small number of specialists. One specialist commented that s/he 'can see a reason for this in the armed forces personnel but if you are really keen on bar coding/branding people do look at the civil lib erties issue'. Naturally, in view of civil liberties, it is acknowl edged that the patient may decline the use of denture marking. One specialist who was surveyed in our study commented on this, indicating the importance of patient choice: 'There are a minority of patients who do not wish to have their dentures labelled, is it good practice to counter patients' wishes? ' Previous studies have demonstrated that the proportions of patients who express this opinion once the benefits of the pro cedure are explained to them are very small. 7 Nevertheless, if mandatory guidelines on denture marking were to be for mulated and instigated, a patient would have to be given the option to decline the marking of their new denture(s). A fur ther comment raised by a few specialists opposed to the intro duction of denture marking guidelines was that the number of guidelines already produced for clinical practice was too large. Such individuals advised that denture identifi cation guidelines would merely add to the current substantial number. Indeed, one specialist remarked 'please no more guidelines'. This may account for the fact that the proportion of specialists who thought that guidelines for denture marking were necessary was lower than the proportion who thought denture marking was a worthwhile process. Such comments indicate the need for any recommendations and guidelines to be kept as precise and straightforward as possible. Therefore, if guidelines were introduced to establish the marking of dentures as a routine laboratory procedure by dental technicians, this may obvi ate the necessity to introduce further guidelines to clinicians. Dentists or clinical dental technicians would be left with the simple task of advising the laboratory of not marking the pros thesis, should the patient decline. Alternatively, unsolicited marking could be restricted to methods that are reversible or where the information may be erased.
CONCLUSIONS
There are several advantages to the placement of identifying marks on removable prostheses. These advantages relate to the care of the patient, the provision of oral healthcare within residential care homes, the care of patients within the gen eral dental services and in forensic identifi cation. Although these apply to both partial and complete dentures, partial den tures are more individual and distinct by their nature. There fore, the added value of identification applies particularly to complete removable dentures. The overwhelming opinion of surveyed prosthodontic specialists in the UK is that denture marking should be provided on a routine basis. In summary, it would seem appropriate that guidelines be constructed within the UK in order to encourage the benefit of denture mark ing in the most suitable way for different patients in differ ent circumstances. Indeed, these guidelines could be directly introduced at the point of denture fabrication, within the dental laboratory.
